Similarly, the thermogenic capacity in brown adipose tissue appears to decrease after the first few days of life in rabbits and guinea pigs, and this is accompanied by obvious microscopic changes (Briick, 1970; Alexander, 1970; Hardman & Hull, 1973) . On the other hand, the thermogenic capacity in rat brown adipose tissues appears t o reach a maximum around the time of weaning (Hahn & Novak, 1975) . What factors influence the rate of fall in thermogenic capacity in brown adipose tissue, and what mechanisms are involved? One obvious environmental influence is the ambient temperature, and it was shown in a number of species that the thermogenic capacity does not decrease as rapidly if the animals are kept in a cool environment. By contrast, low-plane nutrition accelerates the decrease in the thermogenic capacity. It has been proposed that one of the mechanisms influencing thermogenesis in brown adipose tissue and contributing t o the changes after birth is thyroid-stimulating hormone (Doniach, 1975) ; she suggested that the pituitary hormone might act directly, but it could also act via the thyroid. Certainly injection of thyroxine into newborn rabbits produced changes in brown adipose tissue similar to those seen after prolonged cold exposure (M. J. R. Hardman & D. Hull, unpublished work) .
In summary, developing within the foetus as it floats in the warm uterine envelope is a system for generating an excess of heat. After birth this system briefly takes the stage t o play an important role in the infant's metabolic economy and possibly survival. This is a brief review of our own investigations into the factors which govern its entrance departure. Alexander, G. (1970) Perirenal adipose tissue from the newborn lamb has the morphological characteristics of brown adipose tissue, but by 9-10 days after birth, most of the adipocytes have the appearance of white fatcells (Thompson & Jenkinson, 1969 ; Gemmell e t al., 1972). Little is known, however, about the biochemical changes that occur during this transformation from brown to white fat in the neonatal lamb. This study describes changes in 561st MEETING. LEEDS gross composition, cellularity and also the rates of macromolecule synthesis of perirenal adipose tissue from newborn, 9-and 17-day-old lambs.
During the first 9 days after birth, the perirenal adipose tissue grew proportionately at the same rate as the whole animal. The increase in adipose tissue was almost entirely due to a twofold increase in the lipid content, there being no change in either the DNA content or the number of adipocytes, whereas there was a 30% decrease in both the protein and RNA content of the fat-pads. The increased lipid content was accommodated by a twofold increase in the volume of the adipocytes.
Between days 9 and 17 after birth, the mass of the perirenal adipose tissue increased proportionately more rapidly than the total body weight. This was again essentially all due to deposition of lipid in the fat-pads, there being no further change in either the protein or the RNA content of the fat-pads. Once more there was no increase in the number of adipocytes, although they further increased in size, but there was a 165 % increase in the DNA content of the fat-pads. This increased DNA content possibly reflects synthesis of pre-adipocytes.
The rate of total fat-pad DNA synthesis, as indicated by the rate of incorporation of [jHIthymidine into DNA in adipose slices, increased by 180% between birth and day 9, and by a further 165 % between days 9 and 17; both increases were significant (P<0.05).
There was no significant change in the total fat-pad protein or RNA synthesisduringthe experimental period.
The lack of change in the number of adipocytes provides further evidence for a transformation of brown to white adipocytes in the neonatal lamb, supporting previous conclusions based on morphological evidence (Gemmell et al., 1972) . The findings also suggest that the growth of the perirenal fat-pads was restricted during the period when the adipocytes were transforming, but once that was complete new cell formation commenced. Accurate determination of the number of fat-cells in adipose tissue as an assessment of hyperplastic obesity is difficult, because of the problems of recognizing 'empty fat-cells'. One of our objectives has been to identify an enzyme or metabolic pathway that is unique to the fat-cell and that would identify a pre-adipocyte before the cell becomes morphologically identifiable by routine microscopic examination.
Fat-free homogenates of rat epididymal adipose tissue were assayed for their ability to synthesize triglycerides from different precursors: glycerol 3-phosphate; dihydroxyacetone phosphate; glycerol; 2-monoacylglycerol. Whole adipose tissue could utilize each of these precursors of glyceride synthesis, the activity of the relevant pathway depending on the nutritional state of the animal (P. F. Dodds, D. N. Brindley & M. I. Gurr, unpublished work).
Whereas the glycerol-3-phosphate pathway appears to be a universal metabolic route to triglycerides, it seems likely that the monoglyceride pathway is restricted to a few cell types. This pathway therefore seemed to be a potential marker for primitive adipocytes.
A technique was developed for separating the different cell types in adipose tissue.
